Aim of the study: To investigate the relationship between visceral fat and carotid IMT (intima media thickness) in Mexican postmenopausal women.
Introduction
Since life expectancy has increased, it is expected that in 2030 there will be at least 10 million women in postmenopause [1] .
Atherosclerotic cardiovascular disease is the main cause of death among postmenopausal women, probably due to the hormonal changes. A woman, at 50 years of age has a 46% risk of suffering from coronary artery disease and 31% risk of dying due to that condition, which is greater than the possibility of death due to cancer or hip fracture [2] . Atherosclerosis is a systemic disease that is responsible for most of the cardiovascular events and strokes and the intima media thickness (IMT) is increased in patients with atherosclerosis [3] .
The IMT measured by ultrasound has been validated by official medical organizations [4] . In a recent meta-analysis which comprised 37,000 individuals, it was concluded that a 0.1 mm increase in IMT increases the risk of myocardial infarction by 10% to 15% and that of stroke by 13% to 18% [4] .
The European Society of Hypertension and the European Cardiology Society guidelines for arterial hypertension management recommend the mensuration of IMT in high risk patients, also the American Heart Association and the American College of Cardiology supported its use in patients with an intermediate risk, if their risk classification was not satisfactory [5, 6] .
Obesity prevalence increases from premenopause to postmenopause. It is known that overweight and obesity are important health problems associated with metabolic dysfunctions and cardiovascular disease. Also, visceral fat accumulation is associated with insulin resistance, type 2 diabetes and it is an important part of metabolic syndrome [7] . Abdominal fat accumulation has a central role in the pathogenesis of cardiovascular disease in obese subjects; also visceral fat is associated with a greater risk of cardiovascular disease. However, some studies have suggested a possible beneficial role of subcutaneous fat [7, 8] . Anthropometric measurements such as the waist perimeter that is a marker of central obesity, are useful in the clinical practice due to their convenience and non-invasiveness. For abdominal fat evaluation, CAT-scan [9, 10] as well as abdominal ultrasound [11] have been used.
Carotid atherosclerosis is associated with visceral fat accumulation [7] , but in Mexican population there are no studies to this respect.
So the objective of the study was to investigate the relationship between visceral fat and carotid IMT in Mexican postmenopausal women.
Material and methods
Postmenopausal women (12 months or more since menopause) that attended the external consultation of the UMAE for gynecological conditions were studied. Those that had received hormone therapy were not included. In all of them, a clinical history was carried out investigating family history of cardiovascular disease, personal history of type 2 diabetes mellitus and cardiovascular disease. They were interrogated about smoking habits, alcohol and drug consumption, and also the frequency of exercise and how they considered their alimentary habits was investigated. Age at menarche (years), age at menopause (years), pregnancies and childbirths were asked about. Weight (kg), height (m), waist perimeter (cm) and hip perimeter (cm) were measured. The body mass index (BMI, weight/height 2 ) and waist hip ratio (WHR, waist perimeter/hip perimeter) were calculated considering a lower level fat distribution for WHR ≤ 0.85 and upper level fat distribution for WHR > 0.85. The systolic and diastolic blood pressure (BP, mmHg) were also measured.
Afterwards an abdominal ultrasound was carried out with a Voluson 730 Pro equipment (General Electric Healthcare, Austria GM GH) a 3.5 MHz probe was used to measure subcutaneous and visceral fat (intrabdominal), for this the transducer was placed in the half line, 1 cm below the umbilical scar. Subcutaneous fat was considered as the distance between skin and the external face of the rectus abdominis muscle (cm) and the visceral fat was considered as the distance (cm) between the internal face of the rectus abdominis muscle and the anterior aorta wall [11] . After that, the carotid IMT was measured by ultrasound with a 5 MHz probe, locating the carotid artery at 1 cm to its bifurcation, the image was maximized visualizing the lumen diameter and measuring the distance between the first and the second echogenic line. The greater value was used for the analysis. Carotid IMT was considered to be normal when it was ≤ 1 mm and abnormal when > 1 mm [4] .
For sample size calculation, the Epi Info 7 program (Centers for Disease Control and Prevention, Atlanta, GA) was used and a 700 women universe was considered, with an esteemed frequency of disease of 12%, with a confidence level of 90% and a worse expected result of 18%, obtaining a sample size of 71 [12] .
Statistical analysis was done with the SPSS program (IBM SPSS Statistics for Windows, Version 20.0. Armonk, NY: IBM Corp.). Descriptive statistics were used, the comparison among those with normal and abnormal IMT, was done using Mann-Whitney U test; also Spearman's correlation analysis was done between IMT and age, anthropometric variables, systolic BP, diastolic BP, subcutaneous and visceral fat.
The project was accepted by the Local Committee of Research and Ethics in Research with the registration number R-2015-3606-22. All patients gave their consent to participate and signed the informed consent form.
Results
Eighty-six women were recruited and only 71 who met the inclusion criteria were analyzed.
Family history of cardiovascular disease in the first or second degree was present in 5 out 71, none had personal history of cardiovascular disease. Thirteen women were diabetic, 5 took glibenclamide plus metformin and other 5 used insulin. Four out of 71 have had breast cancer and 5 of 71 had smoking history. None of them had alcohol or drug consumption. Five out 71 did daily exercise, 9 weekly, 1 monthly and 56 were sedentary. Sixteen out of 71 considered their feeding habits as good, 1 regular and 54 bad.
The results are expressed in median and interval, in the whole group age was 55 (39-86) years, age at menarche 12 (10-17) years, age at menopause 50 (32-56) years; the number of pregnancies was 3 (0-12) and that of childbirths 2 (0-12). A significant correlation was found between subcutaneous fat and BMI (ρ = 0.237, p < 0.047), systolic BP correlated with the age (ρ = 0.234, p < 0.051), the visceral fat (ρ = 0.250, p < 0.036) and IMT (ρ = 0.282, p < 0.017). The diastolic BP correlated with the age (ρ = 0.238, p < 0.047), IMT (ρ = 0.297, p < 0.012) and IMT with the subcutaneous fat (ρ = 0.267, p < 0.025).
After dividing the group according to abnormal group 1 (n = 9, 12.7%) or normal group 2 (n = 62, 87.3%) IMT, the waist perimeter, hip perimeter, subcutaneous fat, visceral fat and systolic BP were significantly greater in group 1 (Table I) .
In group 1 there was a correlation between BMI and subcutaneous fat (ρ = 0.686, p < 0.041), between visceral fat and the systolic BP (ρ = 0.712, p < 0.031), and in group 2 between IMT and the diastolic BP (ρ = 0.251, p < 0.049).
Discussion
The atherosclerotic cardiovascular disease is more frequent after the menopause [2] . Increased IMT is associated with a higher risk of myocardial infarction and stroke [4] . In this study, it was found that women with increased IMT had significantly greater subcutaneous fat, visceral fat and systolic pressure. This indicates that the greater quantity of fat whether subcutaneous or visceral, increases the cardiovascular risk while increasing the carotid IMT which is an early marker of atherosclerosis, as already has been reported by other authors and in other populations [4, 7, 13, 14] .
Also it was found that BP was significantly higher in those with greater carotid IMT, as has been reported by others who have demonstrated that hypertension, even though being subclinical is associated to atherosclerosis [15] .
When correlating the variables in the group with increased IMT, visceral fat had a direct relationship with systolic BP, while in those with normal IMT, this correlated with the diastolic BP. All this confirms that visceral fat has an unfavorable role in cardiovascular health since higher BP is related with thicker IMT [15] .
Although in this study no differences were found in WHR among the groups, the waist and hip perimeters were greater in those with thicker IMT, which also has been reported for the waist perimeter [16] , and this waist perimeter has been associated with greater visceral fat.
This study had the following weaknesses since neither lipid levels nor diet details were investigated to settle down with more precision how these risk factors could increase the IMT, so protective measures can be established. Even though the small sample size after dividing the group according to abnormal or normal IMT, was enough to detect differences in waist and hip ratios, systolic blood pressure as well as in subcutaneous and visceral fat. But if samples size can be increased, maybe differences in BMI, WHR and diastolic blood pressure can be detected.
However, it is possible to conclude that subcutaneous fat and more the visceral fat have an unfavorable effect in the carotid IMT.
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